Infections due to nutritionally variant streptococci are diagnosed rarely due to difficulties encountered during identification and isolation. Mortality rate in these infections is high therefore appropriate supplemented media and reliable detection systems should be implemented to isolate these fastidious organisms. Here, we describe two cases of Granulicatella adiacens infections. All microbiologic identifications were made with MALDI-TOF Vitek MS (BioMerieux, France), and the results confirmed by 16S ribotyping.
Introduction
The nutritionally variant streptococci (NVS) are Gram-positive cocci first identified in 1961 from a patient with infective endocarditis (IE). NVS were erroneously classified Indian Journal of Medical Microbiology vol. 34, No. 4 by placing a pyridoxal disk or by inoculation to Vitamin B 6 -supplemented culture media. Blood culture media support the growth of this microorganism. Blood cultures that appear positive and show chaining Gram-positive cocci on Gram stain should be considered Granulicatella or Abiotrophia growth. Since these species do not grow on blood or chocolate agars, therefore, samples should be resubcultured with pyridoxal disk. Granulicatella spp. lead to alpha haemolysis on tryptic soy agar supplemented with 5% sheep blood. Granulicatella spp. are catalase-negative, Gram-positive cocci that tend to grow in pairs or chains and display satellites, but they can appear also pleomorphic.
Granulicatella is present in the normal flora of human mouth, genital and intestinal tracts, but rarely they cause disease. G. adiacens has been associated with bacteraemia, vertebral osteomyelitis, pancreatic abscess, otitis media and endovascular, central nervous system, ocular, oral, bone and joint and genitourinary infections. [2] The clinical significance of G. adiacens is clear therefore robust and rapid identification methods are needed in clinical microbiology laboratories. Granulicatella spp. are usually identified either by biochemically, however, identifications relying on biochemical characteristics might be inaccurate. [3] A variety of molecular techniques has been developed to accelerate the identification of Granulicatella, but the reagents costs are higher than the biochemical testing, and trained personnel is needed.
The development of matrix-assisted laser desorption ionisation -time of flight mass spectrometry (MALDI-TOF MS) technology helps the rapid and accurate diagnosis of the previously difficult bacteria such as Granulicatella. [4] In this report, we aimed to describe the two different cases with G. adiacens infections followed in our unit and to review the reports about G. adiacens infections published from 2000 to date. The review was performed through PubMed using the key terms G. adiacens infections.
Case Reports

Case 1
A 61-year-old male diabetic, osteopetrosis patient with bladder carcinoma applied to our hospital because of mandibular osteomyelitis. His physical examination was normal other than a swelling (10 cm × 10 cm) at the right mandibular arm from where he underwent bone biopsy. Tissue samples were examined histologically and microbiologically as described below. Anaerobic tissue sample was cultivated in thioglycollate medium. Aerobic sample was inoculated on 5% sheep blood agar and chocolate agar. Cultures were incubated at 37°C in CO 2 . After 24 h incubation, non-haemolytic, smooth colonies grew, and Gram staining demonstrated Gram-positive cocci compatible with G. adiacens. Ceftriaxone plus metronidazole commenced after antibiotic susceptibility results became available. He received ceftriaxone plus metronidazole for 1 month when the treatment switched to oral amoxicillin/clavulanate 1 g BID. His clinical condition was improved significantly.
Case 2
An 18-year-old male patient with T-cell lymphoblastic lymphoma and a previous history of febrile neutropenia underwent an intensive chemotherapy as his disease was refractory to initial regimen (CVAD). After the first course of FLAG-IDA regimen, the patient developed a second febrile neutropenia episode and readmitted. Initial physical examination revealed an induration (2 cm × 2 cm) on his left maxilla and abdominal tenderness. Meropenem plus vancomycin was commenced empirically. On this episode, sepsis due to G. adiacens and invasive pulmonary aspergillosis was diagnosed. Voriconazole was added to the antibiotic regimen. Unfortunately, the patient passed away on the 10 th day of febrile neutropenia because of severe septic shock.
Conclusion
G. adiacens may lead different infections including endocarditis, osteomyelitis, arthritis, sepsis, implant, or prosthesis-associated infections [ Table 1 ]. Upon this result, it can be argued that utilising automatised blood culture systems facilitates the cultivation of G. adiacens leading to frequent identification in intravascular infections. Except blood culture, the bacterium can be isolated from different clinical samples (peritoneal fluid, tissue samples, synovial fluid, abscess and pus) For treatment, penicillins or macrolides are used. Furthermore, for some cases, vancomycin, teicoplanin, rifampin and levofloxacin were used. When its susceptibility tests are examined, it is seen that it usually susceptible to penicillins, macrolides and glycopeptides.
NVS are the members of oral, intestinal and genitourinary flora and were initially described as an etiological agent in a patient with IE. NVS may lead to septicaemia and endocarditis. For most cases, it is assumed that entry point is the oral cavity. By 16S rRNA sequencing, NVS are classified as Granulicatella and Abiotrophia spp. A. defective and G. adiacens can bind easily to extracellular matrix proteins and can cause serious infections. [2] Hence, these species are accepted as more virulent strains among the NVS species.
There are serious diagnostic difficulties because NVS have fastidious culturing and non-specific colony morphology. They need a medium supplemented with cysteine and pyridoxine for growing. [3] When the case reports are examined, it is seen that G. adiacens usually cause endocarditis and is isolated from blood cultures. Furthermore, the isolation chance can be rised with blood cultures containing 0.001% pyridoxal hydrochloride. For example, Hepburn et al. isolated G. adiacens from synovial fluid by inoculation it into blood culture bottles. [14] In our cases, the bacteria were isolated from blood and tissue samples, and isolates obtained from tissue samples were grew on 5% sheep blood agar without any additional supplement as in different reports. [5] The isolate obtained from blood sample did not grow on 5% sheep blood agar. It was inoculated on Schaedler agar and seen its growing after 48 h incubation in anaerobic conditions. We know classically NVS need cysteine and pyridoxine for growing. Schaedler agar contains L-cysteine. We think that some strains need additional nutrients while some strains can grow on 5% sheep blood agar easily without supplement.
Although there are some difficulties which are about diagnosis, new laboratory systems can detect these bacteria at species level. Ratcliffe et al. reported that the Vitek MS, the Bruker MS and the Vitek 2 system could correctly identify 10, 8 and 6 of 10 G. adiacens isolates, respectively. [4] Three G. adiacens isolates identified in our laboratory were detected by the Maldi-TOF Vitek MS (BioMerieux, France) system. We can say that this system really rises our detection chance of G. adiacens isolates.
The exact role of these bacteria in disease is unclear. However, clinicians should be aware of this organism's pathogenic potential although it is a member of normal flora. On the other hand, they can be easily overlooked because of their poor growth or non-growing on solid media. For all these reasons, appropriate supplemented media and a reliable detection system should be used to isolate these fastidious organisms.
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There are no conflicts of interest. among which mucormycosis (MM) as an etiological agent is exceptional. [3] Common fungal agents causing brain abscess include Aspergillus spp., Candida spp. and zygomycetes. MM is an infection caused by fungi of the order Mucorales in the phylum Zygomycota. Mucorales is saprophytic fungi commonly found in the upper respiratory tract and is non-pathogenic in otherwise healthy adults. However, it is highly pathogenic in immunocompromised patients and invariably results in death or permanent central nervous system sequelae. [4] It most commonly affects diabetic and immunocompromised patients. However, isolated cerebral MM is seen mainly in IV drug abusers and is invariably life threatening, with high mortality rate. The incidence of
Introduction
Brain abscess is a focal, intracerebral infection that begins as a localised area of cerebritis and develops into a collection of pus surrounded by a well-vascularised capsule. [1] It accounts for approximately 8% of intracranial masses in developing countries and 1%-2% in the Western countries. [2] Most of the brain abscesses are either pyogenic or tubercular in origin. Fungal brain abscess is very rare,
